Sir,

Methylene blue has been used as a treatment for drug induced methemoglobinemia for the past 100 years.\[[@ref1]\] We are reporting a case where methylene blue therapy possibly aggravated dapsone induced methemoglobinemia and hemolysis in glucose-6-phosphate dehydrogenase (G6PD) deficient girl.

A 20-year-old girl was advised Dapsone 100 mg tablets twice a day for a clinical diagnosis of dermatitis herpetiformis associated with itchy rashes over palm and soles. She was warned about the side-effects of Daposne such as cyanosis. However, she took two tablets of 100 mg Dapsone twice in a day for instant relief from rash, and developed nausea, vomiting, dizziness, and cyanosis. Parents admitted her to hospital where she got intravenous methylene blue (1%) therapy (dosage 1.5 mg/kg and 3 units of whole blood transfusion. Following this, patient developed cola colored urine, progressive breathlessness with altered behavior and increased cyanosis. She was referred to our intensive care unit (ICU).

On ICU admission, patient was noted to be pale and had central cyanosis. She had tachycardia (heart rate 128/min), tachypnea (respiratory rate 24/min), hemoglobinuria and oxygen saturation by pulse oximeter (SpO~2~) of 80% and her auscultatory findings, chest X-ray were normal and arterial blood gases showed normal oxygenation (PaO2) and metabolic parameters. During sampling, we noticed that her blood had chocolate brown color. A drop of blood on the filter-paper turned brown suggesting methemoglobinemia.\[[@ref2]\] Her hemoglobin (Hb) was 8 g/dl with elevated total leukocyte count (20,800/mm^3^), creatinine (2.1 mg/dl), liver enzymes (ALT-208U/AST-126U), and serum bilirubin (3.9 mg %) levels. Peripheral smear showed marked anisocytosis, spherocytosis, and poikilocytosis. Reticulocyte count was 3%. The level of methemoglobin by semi-quantitative method was 26%. Her G6PD level was however, normal on quantitative estimation. A provisionaldiagnosis of "dapsone induced methemoglobinemia with hemolytic anemia possibly aggravated by methylene blue" was made. The patient was managed with intravenous fluids, continuous oxygen by face mask, Inj. vitamin C 250 mg/8 hourly, Inj. vitamin B-complex by slow intravenous infusion. Gradually, the patient improved symptomatically, though, cyanosis with a SpO~2~ of 82-85% persisted for 2-3 days. One unit of packed cell was transfused on the 3^rd^ day. Patient was discharged on the 5^th^ day with normal oxygen saturation, urine output, and liver function. Patient was followed-up and after 3 months, we repeated G6PD quantitative estimation. We found that she was G6PD deficient (level 30% of normal).

Ferrous (Fe++) state of Hb is essential for oxygen transport, not the oxidized ferric (Fe+++) state. Ferric state results in methemoglobinemia, a potentially life-threatening hypoxemic state.\[[@ref2]\] Under physiological conditions; met-Hb is reduced to normal Hb by red cell enzyme nicotinamide adenine dinucleotide-cytochrome b5 reductase (NADR) with the help of G6PD. Thus, physiological level of met-Hb (\<1%) is maintained. Deficiency of any of above enzymes can lead to persistence of ferric state and methemoglobinemia on exposure to oxidant drugs such as local anesthetic agents, metoclopramide, chloroquine, primaquine, and sulphonamides.

Methylene blue is 3,9-bisdimethyl amino tetramethylthionine chloride.\[[@ref1]\] In low concentration; it is rapidly oxidized to leuco-methylene blue and increase the reduction of met-Hb by the enzyme NADR through a rescue pathway with the help of G6PD. Paradoxically, methylene blue can itself oxidizes Hb to met-Hb in high concentrations (due to relative G6PD deficiency), and even lower concentration in G6PD deficient individuals.\[[@ref1][@ref3]\] G6PD deficiency is an x linked recessive disease and usually females are not G6PD deficient.

Acute hemolysis and methemoglobinemia as observed in the present case may be either due to the continued oxidative stress by the dapsone metabolites or bolus intravenous dose of methylene blue in G6PD deficient girl. The G6PD level was normal on ICU presentation may be either due to the blood transfusion related increase of red cell G6PD or the hemolysis releasing new red blood cells with normal G6PD level.\[[@ref4]\]

Through this case report, we would like to convey the message that measurement of G6PD level of a patient should be a part of clinical protocol/investigations before starting oxidant drug (like dapsone) therapy. Additionally, where methylene blue is aggravating methemoglobinemia, even in female patient, G6PD deficiency should be considered.
